Introduction: In Uganda, malnutrition level has persistently remained high among the under-fives and this has led NGOs like World Vision, Uganda into finding innovative ways for intervention. This paper presents an assessment of nutrition status and values of related indicators at onset of a community intervention program in four sub-counties of Mpigi district in Central Uganda.
Introduction and background
Malnutrition is the leading cause of child morbidity and mortality in sub-Saharan Africa and it contributes a fifth of all disability adjusted life years lost Worldwide 1 . Adequate nutrition of the under-fives is an issue that needs urgent action since it has long term effects on generations 2 . Adequate nutrition is a pre-requisite for human capital formation and economic development 3 . Several authors have stressed a need for investing in interventions that can offer sustained nutritional gains over time 4, 5 . Innovative measures such as community lead interventions are needed to counter emerging threats to child nutrition 6 . Interventions that engage communities tend to be successful 7 .
There is a dearth of information on nutrition intervention beyond the provision of food or nutritional supplements 8 . There are minimal resources available to fund innovative approaches to better nutrition but at the same time there are concerns that even the few resources are not channeled to interventions with the highest effectiveness 9 and this is partly due to lack of evidence 10 . Players in nutrition program implementation such as Non-Governmental Organizations (NGOs) have often incorporated evaluation as part of their operational research agenda and this is increasingly getting more common 11 . NGOs use operational research to find effective and efficient situation-specific solutions 12 . The paper's objectives are to establish nutritional status of children aged 6-59 months, feeding practices and values of other related indicators in the four sub counties of Mpigi district where WVU operates, compare the baseline values between designated control and intervention areas and compare the values between the study area and the central 1 region where Mpigi lies.
At the time of this baseline evaluation, some intervention work had started in some of the sub-counties but it was largely preparatory because funding had not reached the implementing local institutions (LIs). Examples of work that had started were village inception meetings, selection of village health teams, women groups and others involved in implementation. The evaluation team believes none of the preparatory activities could change the nutrition status and feeding practices of children before this baseline assessment.
The intervention is a partnership between World Vision Uganda (WVU), four local institutions and an academic institution under a project called Strengthening Partnerships, Research and Innovations for improved Nutrition (SPIN) project in a rural district in central Uganda and it was slated to take three years. The major role of the authors of this paper in the partnership is to monitor and evaluate effectiveness of the interventions and they operate under the academic institution in the partnership. The results of this assessment were meant to guide implementation of the program.
In Uganda the prevalence of malnutrition is high among the children aged 6-59 months where 33% are stunted, 5% wasted and 14% underweight 13 . It is estimated that Uganda loses 5.6% of its GDP as a result of malnutrition 14 . Malnutrition increases with age and it is higher among males, those in rural areas, lower education of care givers and lower wealth status 13 . It is this poor nutrition situation that has led NGOs such as WVU into finding innovative ways that can make a difference in prevention and care for malnutrition.
In 2009, WVU made a strategic decision to shift from direct project implementation to partnerships with local institutions (LIs) to tap into the available local expertise in the various sectors of nutrition program implementation.
This decision was in line with the Country's nutrition action plan 2011-2016 which suggested enhancing operational research as a means to reducing malnutrition 15 . The plan highlights documentation of best practices for nutrition, research on positive indigenous dietary practices, establishing food composition, identification and conducting research relevant for scaling up food and nutrition interventions.
Methods

Site
The project area covers four out of seven sub-counties in Mpigi District. The district lies in the Central region of Uganda and its headquarters is 37km south West of the capital city, Kampala. The 5-yearly Uganda Demographic and Health surveys split the traditional geographical central region into central 1 and central 2 and Mpigi district lies in Central 1 . All mention of a region in this paper refers to central 1 region. The District can be described as semi-urban because of its proximity to the capital city but also as semi-rural because its bordered to the North and West by rural districts. The four sub-counties where the project operates are Buwama, Mpigi Town council, Muduuma and Nkozi and the number of households in the sub-counties is 12406, 10567, 7616 and 10279 respectively 16 . The selection of Mpigi district was informed by a study carried out in Nkozi area development program (ADP) under World Vision Uganda that showed 30% of the children under 5 were chronically malnourished 17 . The ADP lies in the district. This malnutrition prevalence falls within the critical range according to the World Vision International's (WVI) health triggers for action for stunting, hence requiring urgent attention 18 .
Design of the study
The assessment was designed as a cross-sectional study to provide baseline information for a two year non-randomized stepped-wedge field trial to evaluate the effectiveness of different models of nutrition intervention. The assessment dwells largely on comparison between the designated intervention and control areas at onset of the program implementation.
The study units of the baseline survey included households and children in the age range 6-59 months. The households that could not be traced were substituted African Health Sciences Vol 16 Issue 4, December, 2016with the nearest households. Households that could not be traced were mainly those who migrated to outside the sub-counties. The data collection started on 12th January and ended on 26th January 2015.
The inclusion criteria for households in the study were being de-jury residents, having stayed in the study area for a period of not less than 6 months and having a child aged 6 to 59 months. Exclusion criterion was refusal to participate and any show of unwillingness to participate.
Sample size
Using a formula by Levy and Lemeshow 19 shown below, a substitution of estimated population of about 50,000 eligible population, estimated baseline prevalence (p) of best feeding practices (52.5% of children are breastfed within 1 hour of birth) 13 , an acceptable error of (d) 7% and a non-response rate of 4.5%, we got a sample size of 204 per sub-county. This would give us a minimum sample size of 816 for all study areas. We got 818.
(add equation here)
Where N=Eligible Population size Prevalence of best nutrition practices Acceptable error (add equations here) Sampling A two stage sampling technique was used to select respondents. The first stage was selection of 2 villages from each parish using simple random sampling technique. The second stage involved selection of 15 households using systematic sampling technique. In this technique research assistants started from a central location of the village, spun a pen to identify a random direction then followed the direction to get eligible households but in a one in two systematic sampling procedure. That is, first, they randomly selected one of first two households in the selected direction then every other household thereafter. A household that did not have a child aged 6 to 59 months was replaced by the nearest household. In each household only an index child was measured. An index child was the youngest of those aged 6-59 months in a household.
Variables
Key outcome variables were nutritional status indicators, morbidity rates, adoption of nutrition, feeding practices and food security indicators. Nutrition indicators included scores for height for age, weight for age and weight for height and dietary diversity score. Food security indicators include having a kitchen garden. All these indicators will be used in the assessment of the effect of the intervention at end of SPIN project implementation. The indicators selected have been found to be related to child nutrition 20, 21 . For example attendance of antenatal care (ANC) is widely known to have an influence on nutrition status of children 22, 23 . Independent variables include socio-economic and demographic characteristics of the care takers of children, participation in intervention program, and compliance with the intervention guidelines.
Tools
Face to face interviews using semi-structured questionnaires were used to get quantitative data that have been analyzed in the paper.
Preparation for data collection
Prior to data collection a pre visit was carried out to validate the lists of villages and households, identify guides for the data collection and check on compliance with standard operating procedures (SOPs). All data collectors were trained extensively on interviewing and measuring weights, heights and mid-upper arm circumference.
Actual measurements
Children younger than two years had their length measured while lying horizontally on their back on the measuring board. A second person had to make sure that the child was as straight as possible. A calibrated digital scale model THD-305 was used to measure the children's weight. Children 2 years or older had their heights measured while standing against the measuring board. For children under 2 years a mother was measured with her child first then next she was measured alone. The difference in the two weights was calculated and taken to be the weight of the child. The whole process of measuring the child was repeated to ensure consistent results. We met very few children who were ill or malnourished and these were immediately referred to health facilities.
Data management and analysis
All quantitative data was entered in EPINFO V3 and exported to STATA v13 for cleaning and analysis. The data African Health Sciences Vol 16 Issue 4, December, 2016entry screen used had been fitted with range and consistency checks. Analysis involved computations of values of key nutrition status and feeding practices, comparisons with regional values and comparisons of the values between designated intervention and control areas for the whole of the project area. Chi-square tests were used to test the significance of a difference in the values of indicators between control and intervention areas because they were all categorical. Anthropometry measurements, which included standardized Z-scores for height for age, weight for age and weight for height were computed using available syntax in STATA V13. The classifications of the nutrition status levels were based on the WHO 2006 reference standard for normal population setting 24. Ethics The SPIN project was approved by a local institutional review board and National Council of Science and Technology. The data is a property of World Vision Uganda and the agreement it has with the institution where the lead author belongs mandates the authors to publish the work. Publications are the main deliverables of the lead author's institution in the SPIN partnership.
Results
Background characteristics
The study covered 818 households with 25% (204) from Buwama, 30 % (249) from Mpigi Town Council, 20% (164) from (Muduuma) and 25% (201) from Nkozi. Of these households, a third (270) was part of the designated intervention areas while two thirds (548) were from designated control areas. Most of the caretakers of the index children were mothers (85%) and 83% of the caretakers were married. Nearly two fifths of the heads of households (39%) had attained secondary education level. Most of the heads of household (60%) were peasant farmers.
The distribution by sub-county differed because of different population sizes according to 2011 population census. Muduuma is the least populated while Mpigi Town council is the most populated. The distribution of intervention and control households did not differ by sex of respondent, age of index child, caretaker's age, number of 6-59 months old children in households, caretaker's education level and marital status, education level of head of household (Table 1) .
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Among the background characteristics examined the distribution of respondents by intervention status significantly differed by occupation status and sub-county only.
Nutritional status
Results from the survey show that 32% of the children were found to be stunted while 13% were severally stunted ( Table 2 ). The stunting level was almost equal to the regional level.. Underweight was at 9.8% while wasting was at 4% and there minimal difference between the study area and the region. Severe wasting and underweight were not so much prevalent as their levels were 1% and 2.8% respectively. Overall malnutrition levels did not significantly change by intervention status at the onset of the SPIN project. (Table 3 ).
Breast feeding and complementary feeding of 6-23 months children
Breastfeeding is universal as nearly all children in house- A high proportion (77%) of the index children 6-23 months were started on liquids or foods other than breast milk after 6 months. A small proportion of caretakers (16%) had given other forms of liquids to the children before initiation of breast milk. Most commonly given pre-lacteals were glucose (43%) and water (20.5%). Nearly a third (29%) of the households had their index children breastfeeding at the time of the survey and of those breastfeeding 48% breastfed their children for more than 8 times a day. The commonest liquids given to the breastfeeding children in the previous 24 hours children were water (76%), tea/coffee (52%), cow's milk (48%), gripe water (38%) and fruit juice (25%). The commonest complementary foods were cereals (65%), beans peas, lentils (64%), Irish potatoes and sweet potatoes (62%). Fifty one percent of index children were fed on food other than liquids for 3 or more times a day and only 18% took diverse meals as measured by a minimum score of 8 out of a maximum of 15. There were no significant differences in current feeding and breastfeeding practices between intervention and control areas.
Morbidity, Vaccination coverage, vitamin A supplementation
In 2 weeks before the survey, 75% of the index children (6 to 59 months of age) had fallen sick while 27% had had fever in the same period (Table 4 ). The proportion of children that had fever was higher in the control than in intervention areas (p=0.006). Sleeping under a mosquito net was more prevalent in control than in intervention areas (p=0.03). The level of immunization was quite high as those who got DPT3 vaccine were 98%. The level of vitamin A supplementation was 84%. Immunization level, vitamin A supplementation and de-worming levels were not significantly different by intervention status. The children in the sub-counties under study appeared healthier and better served compared to those in the region (central 1) as shown by the lower level of morbidity due to fever (27% Vs 40%), higher level of immunization (98% vs. 66%) and vitamin A supplementation (84% vs 36%). 
Antenatal care
Utilization of ANC services was quite high as shown in table 5. Nearly all attended ANC during pregnancy of index child (99%). More than three quarters (79%) managed to make 4 or more ANC visits. There was no significant difference in ANC attendance between designated intervention and control areas. The areas under intervention had a higher ANC attendance (65%) compared to control areas (62%) but the difference was not significant at 5% level. During ANC of index child pregnancy most mothers (89%) received 1st and 2nd intermittent presumptive treatment and this did not change significantly by intervention status. Provision of iron folic acid was almost universal (98%) and this was evident in both designated intervention and control areas. Similarly, the level of access to nutrition and health education services was quite high (≥94%). Production of own food, consumption and sources of information SPIN project promotes growing own food especially vegetables in kitchen gardens. Overall, 31% of the households visited had a kitchen garden and the proportion did not differ by intervention status. Table 6 shows households in designated control areas were more likely to produce cereals and tubers, fruits and pulses compared to designated intervention areas. 
Source of nutrition information
The respondents were asked to provide main sources of information on nutrition.This question was meant to assess delivery of nutrition information to the mothers and care takers of children.
The main sources of nutrition information were health facilities (62%), radio (53%) and health extension agents (52%) in both designated intervention and control areas ( Table 7) . The proportion that received the information from radio was significantly higher in designated control than intervention areas but the reverse was true for information from health extension agents. The level of stunting (32%) was almost the same as the National prevalence rate of 33% while the prevalence of underweight (9.8%) and wasting (3%) were found to be lower than the National average of 14% for underweight and 5% for wasting 13 . The nutrition status did not significantly vary by intervention status of an area. The closeness of the nutrition status of the study area and the region's level may be attributed to the central location of the district in the region. Another factor is that it lies between largely rural districts such as Butambala and semi-urban districts such as Wakiso that border the capital city Kampala. Lack of difference between designated intervention and control areas may be attributed to the fact that this was at baseline and no intervention had taken place other than preparatory work. This helps to minimize possibility of confounding of the baseline differences on effect of intervention as shown in a study by Holyday et al.(2012) 25 . Where significant differences at baseline exist appropriate analysis techniques will be used to control for them at follow-up and endline evaluation of the project. The assessment found that the level of breastfeeding within an hour of birth (78%), breastfeeding more than 8 times in past 24 hours (48%), reported exclusive breastfeeding (81%) to 6 months, taking 3 or more meals a day (51%) and taking diversified foods (18%) did not significantly change by intervention status. The results in this assessment are in conformity with previous studies that found high levels of breastfeeding 13, 26 . However, prevalence for reported exclusive breastfeeding to 6 months (81%) (for 6-23 months old) is much higher than the country's level of 63% (computed as % currently exclusively breastfed) for children under 6 months. This contradicts evidence available to show that areas of central Uganda have low levels of exclusive breastfeeding 27 . This is further explained by the fact that Central Uganda has higher levels of urbanization whereby women tend to have less time for exclusive breastfeeding compared to rural areas 28 because many of them have formal employment. The high exclusive breastfeeding prevalence in this assessment may partly be explained by the nature of the questions and by social desirability bias caused by high levels of sensitization about recommended length of exclusive breastfeeding. The question asked to caretakers was how long they breastfed the children before they introduced liquids and foods.
Compared to the region the SPIN project area fairs better and worse on some key feeding practice indicators and this may be due to several factors. Better performance on breastfeeding within one hour of birth (78 vs 47%) and child drinking from a bottle with a nipple (10 Vs 22%) could be attributed to semi-rural nature of the district as shown in previous studies. Women in rural areas tend to breastfeed more and use bottles with nipples much less compared to urban areas 27 . Vicinity to the capital city and headquarters of relevant ministries compared to other districts in the central 1 region may partly explain the better performance on some indicators such as morbidity rates, higher immunization, and use of insecticide treated bed nets, vitamin A supplementation and ANC attendance.
Designated intervention areas had a higher level of access to health education compared to control areas and it's commonly known that most LIs use health education as a major means of improving nutrition. Designated intervention areas had higher percentage of respondents that recognized extension worker as a major source of information on nutrition. This may be explained by the fact that at the time of the survey some village health teams could have started work. It may also be that at the time of the survey other implementers could have already covered SPIN designated intervention areas.
Conclusions and recommendations
We conclude that, like at the regional level, nutrition status of children aged 6-59 months in the study area at onset of a multi-model intervention program was poor. Secondly, at the onset of the SPIN project, the differences in nutritional status, feeding practices and values of other related indicators between intervention and control areas were not significant. Thirdly, intervention areas had a higher level of access to nutrition and hygiene education compared to control areas. Fourthly, health extension workers such as VHTs and volunteers were more known as a source of nutrition information in intervention than control areas. Then, people in designated control areas knew the local Institutions as sources of information on nutrition than intervention areas. Other key messages are that the nutrition status in the project area was not different from that at the regional level, Vitamin A supplementation levels in the project area was higher than that at the regional level and household engagement in food production was relatively low especially for food that could be grown in kitchen gardens such as vegetables African Health Sciences Vol 16 Issue 4, December, 2016
We recommend that the LIs do all they can to improve the nutrition status, feeding practices and other practices as recommended under SPIN given the poor situation. Secondly, there is a need to step up food production especially with foods that can be grown in kitchen gardens. Field workers in the designated intervention areas should make maximum use of the already higher level of access to information compared to control areas. Fourthly, a lot of effort is needed to avoid contamination of the study since radios and the local implementing partners are known major sources of information on nutrition and feeding practices by both intervention and control areas. This calls for more care when disseminating SPIN intervention specific messages and avoiding un-necessary communication through the media where control areas will also be exposed.
Possible sources of bias
Recall and social desirability biases are very difficult to control in this kind of study. Another source of bias is the classification bias. Those thought to have had fever may actually not have been sick and may not even have had fever sincere there were no medical checkup results. Selection of intervention and control areas was not random and this can be a source of selection bias although results found there were no significant differences in nutrition status. Intervention areas selected in first phase may be different from control areas in certain other aspects of nutrition and feeding practices.
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Key messages
• At the onset of an intervention program, the nutritional status, feeding practices and the state of other related indicators in the intervention areas were not significantly different from those in control areas. The same measures did not show a difference between program area and the region where Mpigi district falls.
• Community based organizations are a major source of information regarding infant and young child feeding practices especially in rural setting with insufficient health services • Household engagement in food production is relatively low
